Systemic application of CpG-rich DNA suppresses adaptive T cell immunity via induction of IDO.
CpG-rich oligonucleotides (CpG-ODN) bind to Toll-like receptor 9 (TLR9) and are used as powerful adjuvants for vaccination. Here we report that CpG-ODN not only act as immune stimulatory agents but can also induce strong immune suppression depending on the anatomical location of application. In agreement with the adjuvant effect, subcutaneous application of antigen plus CpG-ODN resulted in antigen-specific T cell activation in local lymph nodes. In contrast, systemic application of CpG-ODN resulted in suppression of T cell expansion and CTL activity in the spleen. The suppressive effect was mediated by indoleamine 2,3-dioxygenase (IDO) as indicated by the observation that CpG-ODN induced IDO in the spleen and that T cell suppression could be abrogated by 1-methyl-tryptophan (1-MT), an inhibitor of IDO. No expression of IDO was observed in lymph nodes after injection of CpG-ODN, explaining why suppression was restricted to the spleen. Studies with a set of knockout mice demonstrated that the CpG-ODN-induced immune suppression is dependent on TLR9 stimulation and independent of type I and type II interferons. The present study shows that for the use of CpG-ODN as an adjuvant in vaccines, the route of application is crucial and needs to be considered. In addition, the results indicate that down-modulation of immune responses by CpG-ODN may be possible in certain pathological conditions.